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INTRODUCTION neous rocks of batholitic proportions, including stocks and other bodies high on profile A near station 28 is caused by nepheline syenite that Sandstone) at 4580 feet. country aeromagnetic flight line from New Orleans, La.. to St. Louis,
The U.S. Geological Survey in July 1948 made a reconnaissance of nepheline syenite, were intruded into these Paleozoic beds probably was found by drilling to lie 600 to 1200 feet below the surface. This Assuming that Middle and Lower Cambrian strata are missing in Mo. (E. R. King, oral communication, 1961).
aeromagnetic survey of a strip 6 miles wide along the west edge of in Late Cretaceous time. Extensive erosion truncated the Paleozoic was below the Midway Grotip and therefore is nonbauxitic. A depth southeast Missouri (Grohskopf, 1955, pl. 9), it is reasonable to conclude WALNUT RIDGE AREA. LAWRENCE
the Mississippi Embayment from Cairo, Ill., southwestward to Little rocks and exposed the igneous rocks in a series of low hills. No Cre- calculation based on the steepest part of profile A gives a figure of that the subsurface magnetic body is part of the Precambrian crystal- COUNTY. ARK.
Rock, Ark., a distance of roughly 250 miles (fig.1). This survey included taceous sedimentary rocks are exposed in the Little Rock area, nor 850 feet below the surface, which is in good agreement with the drilling line basement. It is unlikely that the reconnaissance lines flown at A, mplusis o8 T anistialy on the mrofils of HHght Yire 4 (Bl i
the bauxite area near Little Rock. The purpose of the study was to were any Cretaceous sedimentary rocks cut by the drill holes of the data. 2-mile spacing and the State ground magetic survey made at 1-mile the vicinity of Walnat Rid g S apde gl t}%e subsurfage;'ma
search for near-surface igneous rocks similar in magnetic expression Bureau of Mines, the deepest of which went to 1500 feet (Malamphy The southern ends of reconnaissance profiles 15, 16, and 17 are similar spacing have missed any near-surface magnetic bodies. The source netic bod yo £ about 8200 f ege ¢ y Profiles E £ lines 5 and 6 at this oir% ¢
to the nepheline syenite that has been laterized to form the bauxite and others, 1948). In Paleocene time a shallow sea occupied the Em- to profiles A and D and are interpreted as typical magnetic expres- of bauxite boulders found at the Midway-Wilcox contact near Ardeola, are 166 irri alarishane o a.nal iy mnd wdonth detorminatien kf)ased
deposits at Little Rock. Ground magnetic and gravity surveys of the bayment area, and the Midway marine sediments were deposited in sions of nepheline syenite in this area. In fact, mapped subsurface 9 miles northeast of Bloomfield, remains undiscovered. If the bauxite, i leg rofile map be t00 lax)'l o ’ Never tll)leless this denth is not
- Little Rock area made during World War II had located unexposed the sea and on the flanks of the hills. The sea withdrew, and in early nepheline syenite underlies. parts of profile 15 from a mile north of as suggested by Stewart and others (1943, p. 17), has its source in chemi- inconsis%eng)with de ,3;1 to basemgn.t in the other ar;omaloug Al of
nepheline syenite bodies that were later proved by drilling (Malamphy Eocene time the Wilcox terrestrial deposits were laid down. Later- station 12 to a mile south of station 15 (Gordon and others, 1958, pl. 2). cally weathered and leached Porters Creek Clay of the Midway Group, fiyel oo b akea 3 B
and Vallely, 1944; Malamphy and others, 1948). ization of the nepheline syenite, during early Eocene time, provided Profiles 16 and 17 lie outside the area mapped by Gordon and others, no magnetic expression of the associated rocks can be expected. ) i
Four magnetically anomalous areas were revealed by the 1948 re- the material for the bauxite deposits. All of the deposits lie within but estimates of depths to the nepheline syenite near stations 32 and The most intense gravity anomaly in Missouri coincides with the CONCLUSIONS
connaissance survey. One is in Stoddard County, southeastern Mis- the Mississippi Embayment, principally on the post-Mldway e'rosion 63, respectively, based partly on the method ‘of Va'cquier a}nd others magnetif: anomaly. ip.the Bloomfield area. Thfe high density an(.i high None of the magnetic data outside the Little Rock area indicate ig-
souri; the other three are in northeastern Arkansas: near Corning, surface. In many places beds of the Wilcox Formation overlie and (1951) and partly on a comparison of the profiles with profile 15 near magnetic susceptibility of the rock mass causing these anomalies in- neous rocks near enough to the surface to be possible sources of baux-
Clay County; near Walnut Ridge, Lawrence County; and in the vicinity enclose bauxite deposits on and near the flanks of the nepheline syenite station 12, indicate burial of only a few hundred feet. Estimates of dicate that it is probably a large mafic intrusion. Missouri Geol. Sur- ite. The magnetic highs throughout the area between Cairo, I11., and
of NewporF, where the Ozark Escarpment is abruptly offset from its stocks. In other places tl}e b.a.ux1te has bfaen transported short dis- depth to the Midway Group near these same stati.ons, based ona south- vey, 1943. the nepheline syenite body at Little Rock, Ark., are considered to be
rather stralght northeasterly trend. In 1950 a detailed aeror'na.gn.eti(? ta‘rllcefs dovir}llslope,hblll.t no 51gp€f1c§ntddep051§s i;'le kn‘i;‘gé mo‘i e(z)(‘)chan a eastward contlnuatl?n of the slope of the post-Midway erosion surface NEWPORT AREA. ARKANSAS expressions from Precambrian crystalline basement. The magnetic
survey spanning the boundary between the sediments of the Mississippi mile from the nepheline syenite (Gordon and others, » b. 100). as shown on Gordon s.plate 2 (Gordon' and'others, 1958), are.somewh.at The large area and regular shape of the anomalies near Newport lows are either the normal lows that appear north of highs in the earth’s
Embayment and the older rocks to the northwest made of the The reconnaissance flight lines of 1948 followed in a general wa, greater. It therefore is possible that in this area the nepheline syenite vy : ; . s fisld " :
Y s g y : - are characteristic expressions of rather deeply buried crystalline rocks magnetic field in the Northern Hemisphere or they represent rocks of
Newport area—about 1400 square miles (Dempsey, 1951). At the same the area of outcrop of the Tertiary rocks. Here the unconformable may extend above the post-Midway erosion surface. Further pros- . - : bili 3
p q psey, ). i ; : : The anomaly just southwest of Newark represents a mass about 7 lower magnetic susceptibility than that of the surrounding rocks.
time two additional lines—A and D—were flown in the Little Rock contact of the Midway and Wilcox, which is the stratigraphice horizon pecting for bauxite reserves might be warranted; post-Eocene erosion, . . . ) ) :
in the c ) grap : ’ i : miles wide, 14 miles long, and buried about a mile below the surface The calculated depths to the top of the crystalline basement suggest
bauxite area (figs. 1 and 2) favorable to bauxite accumulation, lies close to the surface, and an however, may have stripped away the bauxite deposits in this area . ’ . S i ' i i
g ’ FapLC : L ) Lhes, Ly : - (See Vacquier and others, 1951, model fig. A75, p. 139). A gravity that the Middle and Lower Cambrian strata, if present, are very thin.
Both the reconnaissance and the detailed aeromagnetic surveys were ba.m'(lte discoveries resulting from the survey would be within economic (G.ordo.n and others, 1958, p. 170_)' These estlm'ates represent the situ- high of about 10 milligals, i aséociated with th,is magnetic feature. The only place in the entire project area where the magnetic data
made with a continuously recording AN/ASQ-3A airborne magnetom- mining depth. ation in T.1 N, R. 11 W., outside the area drilled by Malamphy and The 1 i f th i f thi i 1% % th indicate conditions that might be favorable for bauxite accumulation
eter installed in a twin-engine aireraft. U.S. Geological Survey topo- others (1948). t " t(?catct}llonoo Kk e}aﬂmammuné ? 1stm:1hgr}cett}1lc angmelx v i elz{reen- is T.1 N, R.11 W., a few miles southeast of Little Rock.
graphic maps, U.S. Army Corps of Engineers maps, and Arkansas State AEROMAGNETIC INTERPRETATION The abrupt change in character of the three profiles a short distance .ranl 1? 4 e Scarfmt%n Stugges # | fa . = mtlh er ymglrog : ma}fs
Highway Commission county highway maps were used for pilot guid- The magnetic data resulting from the survey are presented as a northeast of stations 12, 32, and 63 is not unlike the change of profile " reta it . (Siozﬁet“(llai r(;ni eg tr}l:cwri' eaf lgxe W?lt'tre;u' . ‘mtth‘e REFERENCES CITED
g ance and for compilation of the magnetic data. The flight path of the contoured map on a generalized geologic base for the six-quadrangle D near its station 15, which is approximately at the north boundary of riez e Dempsey, W. J., 1951, Aeromagnetic maps of Augusta, Bald Knob, Cave City, Newport,
& T.8 N aircraft was recorded by a gyrostabilized continuous-strip-film camera, area near Newport and as magnetic profiles for the reconnaissance the mapped subsurface nepheline syenite. The abrupt change in pro- & ?I‘h high in th b l £ th . derlain b Pleasant Plains, and Strawberfy quadrangles, in Independence and adjacent
N and the distance from plane to ground was measured with a continu- lines northeast and southwest of the Newport area. files 15, 16, and 17 is, interpreted as marking the easterly continuation e high in the nort‘ -cen‘tra part'o the map area 1§ un efr ain by . ct:iunn;;, nﬁrthgas}ern A(;‘L;nsas. I]J:).S'.\/IG(iOIzl.zlSlérvely open-file rgaps. )
. . . : : q : : ; . a rock mass about 2 miles wide, 10 miles long, and buried a little less ordon, MacKenzie, I, and Kinviey, D. M., 1944, Geclogle map auc atrucinre secuions
ously recording radio altimeter. Traverses were flown north-south ap- The most conspicuous anomalies are (1) in the Little Rock area in of the steep north boundary of the igneous mass, thus corroborating the b lo bel N . ’S - . ’ doth ’ of the Batesville district, Independence County, Ark.: U.S. Geol. Survey Oil and
proximately 1000 feet above the ground, the reconnaissance at 2-mile central Arkansas; (2) near Bloomfield, Stoddard County, Mo.; and (3) limit inferred by Gordon and others (1958, pl. 5). than a mile below the surface. (See Vacquier and others, 1951, fig. A73, Gas Inv,, Prelim. Map 12. . ‘
5 5 2 i e % . 3 W p- 137) The apparent susceptlblhty Of thlS mass is Slmllar to that of Gordon, MacKenzie, Jr., Tracey, J. 1., Jr.,and Ellis, M. W., 1958, Geology of the

intervals, and the detailed survey at quarter- and half-mile intervals. in the Newport area in northeastern Arkansas. Two smaller anom- Northeastward from this abrupt change, profiles 15, 16, and 17 show theoth 1 Arkansas bauxite region: U.S. Geol, Survey Prof. Paper 299, 268 p.
All data were compiled as rectified profiles. alies can be seen on the profiles shown in figure 3, one about 10 miles the magnetic characteristics interpreted as associated in this area with go erlanolrlna} ¥ .th & ; s St Tl fe Hnmiteed Grohsklelpf, J.G, 1\1/19.55, qu(s;urlfaée geolog)('i ova the IVII{ississippi Ig(rinbaymeg; olg ?’south—

3 3 5 s = everal wells 1n the Newport area reac e S within a few hundre east Missouri: Missouri Geol. Survey an ater Resources, ser., v. 37, p.
southeast of Corning, in Clay Co‘unty., Ark., and the other some 30 miles the Preca_mbrlan crystalhge basem.ent. . fsat of Hhie saloulated depths to crvstalline grecambrian bedrack: bk Lyons, P. L., 1961, Geophysical background of Arkoma Basin tectonics: Tulsa Geo-
GEOLOGIC SETTING farther southwest, at Walnut Ridge in Lawrence County, Ark. A gravity anomaly outlines the igneous rocks of the Little Rock b y - ’ logical Society Digest, v. 29, p. 94-104.
I fia mogtiof thie project mres suthes fstsiying nab vy Todks of area (Lyons, 1961, p. 95). The other magnetic anomalies in the project n;-)I}I? (1)3 ?’;erﬁ p;r‘l;trgte the lt)ase;ne;ltt:t A Wilé(l)l(l)’;}flle SO}lt};fﬁeSt corne¥ Malarpphy(,}l‘:f).p%, and Vagely,;z.4L§616944, Geophysical survey of the Arkansas bauxite
b . . 8 . R. i region: ysies, v. 9, p. -366.
Palezoic age are in contact with the younger Mississippi Embayment LITTLE ROCK AREA, CENTRAL ARKANSAS a.rea n IA}Il'kan;aS have no marke(}ll co};mterparts lnbthe graVItydeXpr}(]%S- (})Early Ordo’vician ag’el'sorr‘leep;ll)‘oit 60mi?es(;':;'tz;1er SOuﬂ’?ei:l 1,;1 91!11\11885{01:;6“(7) Malamphy, M. C., Dale, G. K., Romslo, T. M., Reed, A. H., Ollar, A., and Tracey, J.I.,
. . . . . . ) 5o sions, althou a minor gravit i appears to be associated with a ’ ’ . sy AV o Jr., 1948, Investigation of Arkansas bauxite: U.S. Bur. Mines Rept. Inv. 4251, 63 p.
: sediments to the southeast. These sedlmen'ts range in age from Late Reconnaissance flight line D from station 15 southward is either i g Ivi thg N ¥ tg Pp is reported to bottom at 6002 feet in sedimentary rocks of Early Ordo- Miser,H. D.,1941, Manganese carbonate in the Batesville district, Arkansas: U.S.
Cretaceous to Recent. The Cretaceous sediments are unconformably above exposed and shallow-buried nepheline syenite or above open-pit Taagnetc anamaly N TR NEWPOL AR, vician age; and one in the south-central part of T.8 N., R. 7 W., White Geol. Survey Bull. 921-A, p. 1-97. e . )
T 7N overlain by Paleocene sediments of the Midway Group; and that group bauxite mines (Gordon and others, 1958, pl. 2), and the resulting pro- County b(;ttoms it G297 Foet, iy Crioyielan rooks (Oi,l Weekb’r 1945 Missour. Gel‘;{f:f‘f;; S‘;‘;‘i’c‘*f’nzr“imts‘:‘ﬁ‘fs°urces' 1943, Gravimetric map of Missouri.
earcy is unconformably overlain by Eocene terrestrial sediments of the Wil- file (fig. 2) can be considered a typical magnetic expression of geologic BLOOMFIELD AREA, STODDARD p. 124)" ’ ’ 0il Weekly, 1945, sg?mng fiold test opens Cotton Valley production: v. 119, no. 11,
- R i I i o | cox Formation. The Midway Group and Wilcox Formation are of conditions favorable for bauxite. The abrupt break in the profile near COUNTY, MO. p. 124, )

= 159'] _ - T 4 W & W, oo 125 157 major importance in this study, as the proved bauxite deposits in the station 15 coincides approximatley with the mapped north boundary In the Bloomfield area (fig. 1) the Midway-Wilcox contact is at or CORNING AREA, CLAY COUNTY, ARK. St::ShtirrlzoX,r ﬁ;,g;;?'{?.s(?réiiﬁf éx‘.nl*“,.é ;9‘}& t(i:?sliii;l;r;ia ;irroggs;i, ;;rgt;rs of north-

Culture from U.S. Geological Survey topographic maps of Strawberry,New-
port, Augusta, and Bald Knob 15-minute quadrangles; from U.S. Geological

Survey Bulletin

Aeromagnetic survey by W. J. Dempsey, 1950. Geologic base map principally
from Stephenson and Crider (1916, pl. 2).
921-A, east half of plate 1; and remainder adapted from

county highway maps of the Arkansas State Highway Commission

TOTAL-INTENSITY AEROMAGNETIC MAP OF THE NEWPORT AREA IN PARTS OF INDEPENDENCE, IZARD, JACKSON,
LAWRENCE, SHARP, WHITE, AND WOODRUFF COUNTIES, NORTHEASTERN ARKANSAS
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Little Rock area are found at or near their unconformable contact,
and new discoveries in the Embayment would be most likely at this
stratigraphic horizon.

In the Little Rock bauxite area the Paleozoic rocks are steeply dip-
ping and in places tightly folded and somewhat metamorphosed
(Gordon and others, 1958, p. 11-12). A complex group of alkalic ig-
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of the buried nepheline syenite and is interpreted to mark the steep
north boundary of the igneous body.

The steepest gradient on reconnaissance profile A, near station 32
(fig. 2), coincides with a magnetic high shown by Malamphy and others
(1948, figs. 13 and 16). Drilling in this area found ultramafic igneous
rock at a depth of 1450 feet (Malamphy and others, 1948, p. 40). The

only a few hundred feet below the surface. The segments of the eight
profiles (fig. 3) in the vicinity of Bloomfield yield depths of 4100 to 9000
feet, as determined by the method of Vacquier and others (1951). A
median depth of about 6500 feet is probably the most realistic. The
deepest well in the area, in sec. 3, T. 25 N., R. 11 E,, entered Cambrian
rocks at 2750 feet and bottomed in Upper Cambrian rocks (Lamotte

BAUXITE DEPOSITS IN THE MISSISSIPPI EMBAYMENT, ARKANSAS AND MISSOURI

.

The small magnetic anomalies on lines 4, 5, and 6 east of Corning
(fig. 3) are probably caused by changes in magnetic susceptibility in
the basement complex. A determination of depth to the basement,
based on the steep-gradient segment of line 5 just northeast of station
92, indicates 5000 to 5500 feet. A 400-gamma anomaly about 3 miles
west of Corning was discovered a few years ago by a single cross-

Stewart, D. R., McManamy, Lyle, and McQueen, H. S., 1943, Occurrence of bauxite
clay in Stoddard County, Missouri: Missouri Geol. Survey and Water Resources,
62d Bienn. Rept., App. 3, 21 p.

Straczek, J. A., and Kinney, D. M., 1951, Geologic map of the central part of the Bates-
ville manganese district, Independence and Izard Counties, Ark.: U.S. Geol. Survey
Field Studies Map MF 1.

Vacquier, Victor, Steenland, N. C., Henderson, R. G., and Zietz, Isidore, 1951, Inter-
pretation of aeromagnetic maps: Geol. Soc. America Mem. 47, 151 p. _—
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